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32
The accurate measurement of soil nitrous oxide (N2O) emissions from agricultural land is 33 challenging. Chambers are commonly used for these measurements (Hutchinson and Mosier, 34 1981), and chamber based observations are widely used to calculate greenhouse gas inventories 35 (Dalal et al., 2008) . The principle behind the most common type of chamber measurement 36 (static, or non-steady state) is to create a sealed control volume over the soil surface, such that 37 by monitoring the gas concentration change during the chamber deployment, one can calculate 38 the surface emission rate (Denmead, 2008) . One of the advantages of chambers is that they can 39 be employed at relatively low cost, with simplicity and easy field operation (de Klein et al., perturbs the soil-atmosphere interface (e.g., temperature, pressure), which has the potential to 42 modify the ambient soil emission rate (Denmead, 1979) . Moreover, manually operated static 
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These techniques are based on concentration and windflow measurements made in the free air 56 above the surface, and they do not perturb the surface environment. They also measure 57 emissions over footprints much larger than those from chambers (Hargreaves et al., 1996 
where Qchamber is the gas flux (µg N2O−N m -2 h -1 ); KN2O is 1.25 (µg N µL -1 ) according to the 108 ideal gas law, where KN2O = P m/R T0, and P is air pressure (at 1 atm), m is molecular mass (28
, and T0 is 273 K; T is the air temperature that the conventional FG eqution can be transformed into Eqs. 2, 3:
where QFG is the gas flux (g m wind conditions. A concern of this study is that the FG footprint extends beyond our plots, and 168 the calculated emission rates are "contaminated" by emissions occurring outside the plot. This at Site 1 will not be as serious due to the larger fetches.
181
The main objective of our study is to compare chamber and FG emission estimates. We looked application, followed by a decline in emissions to an average of 2.5 mg N2O−N m -2 h -1 (Fig.   203   3A) . One of the conclusions we draw from Figure 3B is that the slant path FG system is 204 sensitive enough to measure the N2O fluxes that accompanied fertilisation at our site, i.e., the 205 measurement uncertainty as represented by 1-σ is generally well below the flux magnitude.
207
In addition to the long-term pattern of decreasing emissions after manure application, we 208 observed a diurnal pattern where maximum emission tended to occur in the late afternoon
209
(16:00) (Fig. 3B) . We believe this is related to the time of maximum soil surface temperature, chambers) would almost certainly give a biased estimate of the daily average emission rate.
213
We also noticed occasional high emissions at night, which was closely related to precipitation 214 events. Negative N2O fluxes calculated from the FG measurements most likely represent 215 instrument noise, as the flux magnitudes were below the detectable limit of our OP-FTIR 216 system, i.e., the uncertainty represented by the 1-σ error bars in Fig. 3 span zero.
217
Figure 3 is an average from four replicate chambers). We calculated the ratio QFG/Qchamber of these 232 concurrent pairs.
234
The QFG/Qchamber ratio showed large variation, with values ranging between 0.4 and 4.9. The 235 QFG/Qchamber data follows a non-normal distribution. To better interpret these data we log- 
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where CN2O is the mole fraction of N2O, a0 is the intercept corresponding to the N2O mole 274 fraction at time t = 0, a1 is the horizontal asymptote at t = +∞, a2 is the slope (dC/dt) at t = 0,
275
and t is time after chamber placement (h). Manure applied
